Immunotherapy has improved outcomes in many malignancies, most notably in melanoma, lung cancer, and bladder cancer. Understanding the side effects associated with these medications is an important part of managing our patients. Although fatigue, rash, and diarrhea are commonly reported side effects, it is important to be cognizant of rarer ones, such as neuropathy. Amongst the different neurological toxicities that have been reported in the literature, Guillain-Barré-like neuropathies are quite rare. However, the occurrence of such neuropathies in a patient can be life threatening. The problem this poses in treating cancers such as melanoma is that it eliminates an effective class of medication available to the patient, which can ultimately affect their prognosis. We present a case of a 65-year-old female with unresectable metastatic melanoma who developed Guillain-Barré-like neuropathy after two doses of pembrolizumab. Her clinical course was complicated by three separate hospitalizations over 3 months due to recurring bouts of neuropathy, which resulted in a significant decline in performance status and delay in subsequent treatment of her melanoma. Her prolonged recovery eventually resulted in progression of her melanoma nearly 1 year later, while off therapy. Instead of discontinuing immunotherapy completely, she agreed to a re-challenge with ipilimumab. After one dose, her melanoma regressed and continues to show a sustained response nearly 1 year after treatment without any signs of relapse in her neuropathy. Guillain-Barré toxicity resulting from immune checkpoint inhibition poses a difficult chal- lenge to an oncologist who is determining the next line of treatment for patients with unresectable metastatic melanoma that have progressed while off therapy and who have no targetable mutations. Our case raises the question of whether a re-challenge with a different class of immunotherapy agent is a reasonable option.
Introduction
The adoption of immunotherapy in clinical practice has resulted in significant improvements in the outcomes of lung cancer, melanoma, and bladder cancer [1] [2] [3] . However, increasing use of these agents have also led to increasing incidence of significant and sometimes fatal autoimmune adverse effects. In a retrospective review of 3,545 patients treated with immune checkpoint inhibitors from 7 academic centers, Wang et al. [4] found a 0.6% fatality rate related to immune checkpoint inhibition, with 43% of these fatalities related to a cardiac or neurological event. Using the VigiLyze Database (WHO database of individual safety case reports and adverse drug reactions), Wang et al. also found that pneumonitis (35%), hepatitis (22%), colitis (17%), and neurological events (15%) were the most common causes of fatal toxicity with anti-PD-1/PD-L1 therapy while colitis (70%), hepatitis (16%), and pneumonitis (8%) were the most common causes of fatality with ipilimumab.
The early recognition, diagnosis and management of autoimmune side effects is critical for achieving optimal outcomes in our patients. The National Comprehensive Cancer Network (NCCN) published a set of clinical guidelines to assist clinicians in their management of these side effects. Compared with commonly reported adverse effects such as fatigue and rash, whose incidences are estimated to be 16-24% and 34-39%, respectively [5] , neurological toxicity is less common. While encephalitis and myasthenia gravis make up the majority of fatal neurological toxicities from immune checkpoint inhibition [4] , Guillain-Barré-like syndromes (GBS) have also been reported with the use of ipilimumab, nivolumab, and pembrolizumab [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . However, the clinical outcomes for some of these cases varies. For instance, in the case reported by Wilgenhof and Neyns [6] , a 57-year-old female with recurrent melanoma developed a rapidly ascending loss of sensory and motor function of the limbs after three doses of ipilimumab. She was diagnosed with GBS and treated using steroids with a taper over 18 weeks. After permanently discontinuing ipilimumab, her positron emission tomography (PET) scans at 12 and 24 weeks had shown regression of her disease. Conversely, Manam et al. [15] describe a case of an 81-year-old male with metastatic melanoma to the brain who developed progressive lower and upper extremity weakness and areflexia 1 month after his second cycle of pembrolizumab. His workup was suggestive of an acute inflammatory demyelinating polyneuropathy that prompted the initiation of intravenous steroids and intravenous immunoglobulin (IVIG). His course was complicated by hypoxic respiratory failure requiring mechanical ventilation. Since he did not respond to IVIG, plasma exchange was initiated. Unfortunately, on day 14 of hospitalization, he developed seizures that were found to be secondary to hemorrhage within one of his metastatic brain lesions. Care was eventually withdrawn, and the patient died shortly thereafter. Both of these cases highlight the difficulty that exists in predicting the outcome for patients who develop Guillain-Barré-like neuropathies as a result of immunotherapy. According to NCCN guidelines, for any grade of GBS, the recommendation is to permanently discontinue immunotherapy. In patients with metastatic unresectable melanoma without targetable mutations, this presents a difficult challenge for the clinician in terms of determining the next line of treatment. Here, we describe a case of re-challenging a patient with a different class of immunotherapy for progression of her unresectable metastatic melanoma, despite developing a grade 3 Guillain-Barré-like neuropathy after two doses of pembrolizumab.
Case Presentation
The patient is a 65-year-old female with no significant past medical history who presented to the Oncology Department with a newly diagnosed malignant melanoma first noticed on a screening mammogram. She underwent core needle biopsy of a right-sided breast nodule that confirmed the diagnosis. Staging PET scan revealed several FDG-avid subcutaneous nodules in the chest, right flank, and right upper arm and an excisional biopsy of one of these lesions confirmed metastatic disease. Her melanoma was BRAF/CKIT/NRAS negative. She started treatment with pembrolizumab 200 mg every 3 weeks.
Within a few hours of completing her second cycle of pembrolizumab, she reported an ascending numbness in her feet and ankles bilaterally that radiated up to her knees. The patient subsequently underwent brain magnetic resonance imaging that was negative. Unfortunately, due to worsening symptoms, which now included lower extremity muscle weakness with gait instability, left hand weakness, and left tongue numbness, she had a neurological evaluation that raised suspicion of an immunotherapy-associated neuropathy. She presented back to our oncology clinic where it was determined that she required admission for worsening neurological symptoms. Her physical exam on admission was notable for 4/5 strength of the left upper extremity with weaknesses in arm abduction at the shoulder, elbow extension/ flexion, hand grip and finger flexion. She also had 4/5 strength with left foot plantar flexion and dorsiflexion. Reflexes were diminished at the biceps and brachioradialis bilaterally and nonexistent in the patellar and Achilles tendon bilaterally. Her tandem gait was unsteady, but Romberg was negative. She also had diminished facial sensation along the left V1 distribution.
During her hospitalization, her cerebrospinal fluid (CSF) analysis showed clear appearance with a normal glucose (63 mg/dL), 17/mm 3 nucleated cells, 42/mm 3 red blood cells with an elevated protein level (total protein 78 mg/dL [normal range: 15-45]), albumin 43.3 mg/dL (normal range: <27), with the presence of oligoclonal bands in CSF. Testing for anti-ganglioside and anti-myelin-associated glycoprotein was negative. A nerve conduction study during this admission was not suggestive of neuropathy either. However, given the clinical suspicion for GBS, she received treatment with 5 days of IVIG, leading to a significant improvement in her muscle weakness. Unfortunately, 18 days after discharge, she developed an ascending paralysis of her upper and lower extremities that was complicated by a fall, which resulted in an ankle fracture and a newly diagnosed pulmonary embolism. On this admission, she received plasma exchange for 7 days and intravenous solumedrol for 5 days, instead of IVIG. This time, the plan was to discharge her on a slow taper of oral prednisone. After seeing some improvement in her symptoms, she was discharged to an acute rehabilitation facility and eventually went home. However, 44 days after her second admission, she was re-admitted for worsening ascending paralysis complicated by spasticity in her toes and fingers. A repeat nerve conduction study on this admission showed slowing of waveforms that was suggestive of an acute and chronic demyelinating polyneuropathy. A repeat lumbar puncture was performed with CSF analysis showing clear appearance with a normal glucose (62 mg/dL), 3/mm 3 nucleated cells, 0/mm 3 red blood cells with an elevated protein level (total protein 175 mg/dL [normal range: 15-45]), albumin 96.9 mg/dL (normal range: <27), and IgG 10.8 mg/dL (normal range: <8.1) but no oligoclonal bands. Testing for leukemia and lymphoma in the CSF was negative. She once again received 7 days of plasma exchange and 5 days of intravenous solumedrol but was discharged on a higher dose of oral prednisone than before and a planned taper over the course of many weeks. In addition to this, she received periodic plasma exchanges as an outpatient.
Due to the development of Guillain-Barré-like neuropathy, pembrolizumab was stopped and her melanoma was followed with PET scans every 2 months. After initially showing a mixed response, progression occurred about 1 year after her last dose of pembrolizumab. This included several new subcutaneous nodules and a new brain lesion for which she underwent stereotactic radiosurgery. After a long discussion about the risks and benefits of re-challenging with a different class of immunotherapy, the patient agreed to start with ipilimumab, a CTLA-4 inhibitor. She only received 1 dose of ipilimumab with PET scans showing a significant and sustained response nearly 1 year later. Her only reported symptoms after receiving ipilimumab were diarrhea and ongoing bilateral leg tingling. She remains on a low dose of steroids at this time but has not had any re-occurrence of her Guillain-Barré-like neuropathy.
Discussion
The impact of immunotherapy in melanoma has improved outcomes in a disease that has been historically difficult to treat. The effects of immunotherapy can be longstanding even after treatment discontinuation as suggested by the 4-year survival and outcome results of the KEYNOTE-006 study, presented by Long et al. [16] at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting. In this abstract, it was found that 86% of patients who completed 2 years of pembrolizumab treatment for unresectable stage III-IV melanoma were alive at the 4-year mark. Similarly, in the 4-year follow-up of the CheckMate 067 study published by Hodi et al. [17] , 71% of patients with advanced melanoma receiving combination therapy with ipilimumab and nivolumab were treatment free, further supporting the idea of a sustained response even after stopping immunotherapy. In patients with unresectable metastatic melanoma, immunotherapy is typically considered the first-line therapy unless a targetable mutation is present and a quick response is desired. In those without a targetable mutation, immunotherapy is typically the best option available and offers the best chance at survival. Therefore, it is easy to understand the significant impact that development of grade 3-4 toxicities from immunotherapy can have regarding the prognosis of a patient with melanoma. According to the NCCN guidelines, patients who develop any grade of GBS toxicity from their immunotherapy should have it permanently discontinued [18] .
Our case raises two important considerations: the first is whether it is reasonable to re-challenge a patient who has developed GBS as a result of prior treatment with a different class of immunotherapy. The second is whether the difference in the target for immune checkpoint inhibition between the different classes of immunotherapy can explain why our patient did not suffer a re-occurrence of her Guillain-Barré-like neuropathy.
Another important aspect highlighted by this case is the differences in the management of patients with idiopathic GBS and immunotherapy-associated GBS. With idiopathic GBS, a favorable response is typically seen after a single course of IVIG or plasma exchange, with no role of corticosteroids in this setting. The chance of recurrence after initial treatment is also low. However, treatment of immunotherapy-associated GBS requires the use of corticosteroids upfront to achieve a response and typically involves prolonged immunologic therapy due to a high chance of recurrence, presumably from the longstanding effects of immune checkpoint inhibition. By understanding these differences in management, our aim is to have oncologists actively engage with neurologists to impart this knowledge when treating patients who develop GBS from immunotherapy. We hope that our case report not only adds to the growing literature of immunotherapyrelated side effects but also stimulates a discussion and further studies into whether a re-challenge with a different class of immunotherapy in the setting of GBS toxicity is a reasonable option for patients with metastatic, unresectable melanoma who have limited options.
Conclusions
Our case highlights an important clinical decision faced by oncologists when treating patients who develop Guillain-Barré type toxicity from immunotherapy. Although we generally agree with the NCCN guidelines for discontinuation of immunotherapy for any grade of GBS toxicity, we do feel that the decision to re-challenge with a different class of immunotherapy is reasonable in very specific circumstances, as seen in our particular case.
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